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ABSTRACT : 

PURPOSE: To provide a wide view field of an operation part 
by providing a 

hollow tube opened at one end, provided with a fresnel 
prism at the other end, 

and composed to be tightly rotatable on an outer 
circumference of an endoscope. 

CONSTITUTION: A vision device 9 is provided with an 
endoscope 10 having an 

optical fiber 16 and an image pick-up mechanism 13. It is 
also provided with a 

long hollow tube 22 to be tightly fitted around the 
endoscope 10, so it is 

rotatable around the endoscope 10 even when it is fixed. A 
ring 21 is 

installed on the hand side end opened, so it slides on a 
taper part 20 to 

slightly tighten the tube 22 to tightly fit it to the 
endoscope 10. A fresnel 
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prism 24 is positioned at an end of the tube 22 to refract 
when a light beam 

generated from the optical fiber 16 goes through the prism 
24 to be refracted 

in outgoing from it. The refracted light beam irradiates a 
range in an 

operation part forming a specified angle to a length 
direction axis of the 

endoscope 10, thereby the operation range can be watched 
around at a specified 
angle during operation. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the equipment used for the operation using the operation which can be substituted 
for the minimum invasion using a video camera, for example, an endoscope, the peritoneoscope, or other visual -sense 
equipments. Especially this invention relates to the visual-sense equipment which can extend an accessible visual-cortex region, 
when using an endoscope. In this specification, the word of a "endoscopic operation" points out the operation conducted by the 
hole born and equipped and/or punching, or incision of the body through the small hole made artificially. Moreover, the word of 
an "endoscope" points out the visual-sense equipment used in an endoscopic operation. 
[0002] 

[Description of the Prior Art] When an endoscopic operation performs a certain kind of surgical operation, the technique and the 
bird clapper by which the low cost was improved are accepted widely. In an endoscopic operation, the trocar which has a tip is 
inserted in the inside of the body with the cannula attached in the surroundings of it. After the trocar punches an abdominal wall, it 
is removed and only cannula is left behind to the inside of the body. An endoscopic operation is performed through this cannula. 
In an endoscopic operation, in order to insert lighting and a visual-sense means in one cannula at an endoscopic operation 
implement and other cannula, two or more openings are often opened. If research progresses about an endoscopic operation and 
more operation implements are developed, the kind of operation conducted by this method will also increase. Now, the 
endoscopic operation is applied to a gallbladder operation, a diagnosis, ablation of intestines, the treatment of a joint, the 
treatment of an organization, and other sterilization disposal. 

[0003] An endoscope is equipped with the tubular, comparatively long member inserted through the hole of cannula or the body. 
A tubular member possesses the optical fiber which is prolonged from the suitable light source to the distant place edge 
(in-the-living-body edge) of this member, and gives lighting to an operation part. A tubular member is equipped with an image 
pck-up mean ^ to enable it to catch an operation part visually again. Many of endoscopes have an image pck-up portion for the ~ 
an nular portion faf liphtinf? in the center section of a pipe in the outside of a tubular member distant place edge again. The lighting 
"section equipped with the suitable optical fiber for the annular portion of a tubular member on the other hand is prepared, and 
some which prepared the image pcic-up section are in the annular portion which adjoins this. Moreover, many endoscopes provide 
the penetration channel in the tubular member so that 1 or the small way implement beyond it can be introduced into an operation 
part. 
[0004] 

[Problem(s) to be Solved by the Invention] In the case of an endoscopic operation, when performing what disposal, in order that a 
surgeon may perform it safely and efficiently, it is necessary to obtain a suitable field of view. This field of view is obtained 
through an endoscope. However, an old endoscope must fix the position (direction) all the time during an operation in order to 
maintain the fixed direction of a field of view. If it says in more detail, the reference position in an operation part must have the 
fixed desirable direction so that the physical relationship between the body organizations which a surgeon is going to give the 
fixed point (reference position) and operation can be held intuitively. For this reason, if an endoscope rotates from the fixed 
direction to other directions, the expected physical relationship in a field of view will be changed sharply, and produces 
remarkable un-arranging for a surgeon. If it puts in another way, the vessel which was being seen from a point which is looked 
down on in a certain position will become what regards as former from an opposite side by rotating a direction. When it became 
like this and the direction till then has caught the position for which a surgeon can conduct an operation convenient, a problem 
will arise. 

[0005] Thus, although it is not desirable to rotate the direction of an endoscope during an operation, such a thing may not be 
avoided, when the endoscope bent at the predetermined angle is used, in order to obtain a latus field of view especially about an 
operation part. In order to prevent rotation of such an endoscope and the variation rate in the field of view accompanying it, two 
endoscopes (that to which a straight thing and other one turned at one) are usually used. In this way, the legible visual field was 
conventionally given by the surgeon during the operation with the combination of two fields of view. However, troublesome work 
exchanges the endoscope at which operated two endoscopes during the operation for those who assist a surgeon, and it turned 
periodically, and a straight endoscope. Moreover, since the curved endoscope only gives the fixed tropia image and does not 
change physical relationship, it cannot look around the whole with circumference, namely, cannot be rotated. Furthermore, when 
it is desirable to use in order to insert the way implement which uses the hole prepared additionally for an operation not at an 
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endoscope but at other practice, it becomes trouble to use less than two endoscopes. For this reason, there was no thing suitable 
until now as a method of extending the field of view used as access to an operation part. 

[0006] If an example is taken in such a situation, the visual-sense equipment which can look the whole around circumference and 
can extend overall visual -sense access of an operation part will be asked now. And it will be more desirable if it is not necessary 
to use the endoscope at which it turned besides the straight endoscope when such equipment is used. 
[0007] 

[Means for Solving the Problem] this invention is visual -sense equipment used for an endoscopic operation. The equipment of 
this invention equips a lighting means, image pck-up equip ment, and it with a tube in the air. It has the size which an in the air 
tube's suits to the outside of an endoscope exactly," ana can DeTotated around it. this side edge of a tube is opened wide and the 
Fresnel prism is attached in a distant place edge. Accept the beam of light injected from the lighting means of an endoscope, and 
this Fresnel prism makes it refracted, and is sent out to a body organization. Accept the light reflected from a body organization, 
and this prism makes it refracted again, and is sent into the image pck-up means of an endoscope. 

[0008] According to the equipment of this invention, it can look around an operation part at an angle of predetermined during an 
endoscopic operation. Especially the equipment of this invention can obtain this latus fieldf of view, 'with the direction in the 
operation position fixed. For this reason, a surgeon can get a latus field of view in a body during an operation, with his reference 
position fixed. 

[0009] The overall tropia image which the equipment of this invention gives makes the endoscope itself stand it still in the fixed 
direction, and when rotating the hollow tube installed possible [ rotation J exactly according to the outside of the endoscope of a 
parenthesis, it is obtained. When a tube is rotated, the beam of light emitted from the lighting means of an endoscope passes along 
the Fresnel prism attached in the distant place edge of a tube. At this time, the Fresnel prism attaches change of an angle in the 
angle of a visual sense of lighting, i.e., the direction of an endoscope. That is. in case a beam of light passes an endoscope, this 
beam of light is refracted so that change may be produced at an advance angle. For every Fresnel prism, although a gap of this 
angle is peculiar, it can take 0-45-degree one of values by the design of the Fresnel prism. 

[0010] The visual-sense equipment Ul' this invention solves the problem which had been a pending question for a long time until 
now of obtaining a latus field of view, maintaining at the direction which fixed the endoscope. This feature in the equipment of 
this invention is important especially for the surgeon who has to perform operation of an endoscope through a path with the small 
body in the case of an operation. It is the method which does not need two or more endoscopes for the equipment of this invention 
obtaining a desired field of view, and this problem is solved. 

[001 1] Although the visual-sense equipment of this invention can be used in any endoscopic operations, its extension of a field of 

view is desirable especially in a useftil operation. 

[0012] 

[Example] The visual-sense equipment 9 of this invention is shown in drawing 1 . This equipment 9 is equipped with the 
endoscope 10 which has the distant place edge 12 set to the longitudinal section 1 1 inserted in opening of cannula or the body, 
and an operation part. In the core of an endoscope 10, the image pck-up mechanism 13 which arranged the ocular suitable again 
for this side edge is arranged in the suitable lens for a distant place edge. This visual-sense equipment 9 is attached in a camera or 
an image pck-up monitor in many modes. An endoscope 1 0 possesses the opt ica l fiber 1 6 a rranged as a lighting means at the 
surroundings of the image pck-up mechanism 13, i.e., the periphery edge oi an endoscope 10, in this mode again. An optical fiber 
16 is connected to the suitable li ght source 17 w hich the industry is sufficient as and was known. 

1TJ013] The equipment 9 of this Invention is equipped with the hollow tube 22 of straight side. A tube 22 can be rotated around 
t his ., even if it is put together exactly and the endoscope 10 is being fixed to the surroundings of an endoscope 10. this side edge 
which the tube 22 opened wide has the portion 20 by which taper attachment was carried out towards the outside. Like 
illustration, although a ring 21 is attached in a tube 22, this ring 21 slides the above-mentioned taper section 20 top, a tube 22 is 
bound tight lightly, and it is exactly made put together [ a tube 22 ] to an endoscope 10. The grade which is put together to the 
endoscope 10 of a tube 22 can adjust a ring 21 by carrying out alignment correctly. In order that a tube 22 may rotate prism (it 
explains in detail later) suitably depending on the case, you may make it prevent that double with the endoscope 1 0 comparatively 
loosely at first, set equipment 9 more exactly after this when actually using an operation part for ****'s. and a tube 22 rotates 
more than it. If a ring 21 is moved to a distant place side on a tube 22, when becoming loose and moving to a near side on the 
contrary, it comes to attach the grade of the fit to the endoscope 10 of such a tube 22. 

[0014] The hollow tube 22 of equipment 9 is prolonged to the distant place edge 12 of an endoscope 10. And the Fresnel prism 
24 is attached in the distant place edge of a tube 22. Anchoring to the tube 22 of the Fresnel prism 24 is performed by theT 
applicable method medically [ the adhesion using ultrasonic welding and the adhesives accepted medically, and others ]. 
[0015] The beam of light emitted from a lighting means passes along prism 24, and the Fresnel prism 24 is located in the edge of 
a tube 22 so that it may be refracted, in case it injects from here. These refracted rays illuminate the field in the operation pail 
which makes the received angle subsequently to the longitudinal shaft of an endoscope 10. Therefore, it becomes possible to look 
at an operation field with circumference from a predetermined angle during an operation. As for prism 24, machining is desirable 
so that it may become the circular disk of the size which suits the outer diameter or bore of a tube 22. Drawing 2 (a) shows the 
mode which takes the circular disk configuration of a size where the Fresnel prism suits the outer diameter of a tube 22. This 
drawing 2 (a) shows the cross section of the circular edge seen from the transverse plane of the prism 24 in the distant place edge 
of a tube 22. the side of the prism 24 corresponding to this in drawing 2 (b) — it is a cross section and signs that it conforms to the 
outer diameter of a tube 22 are shown 
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[0016] Th e mark which shows the direction of prism 24 is att ached to the front face of the taper section 20 of a tube 22. Drawing 
3 shows this mark. Although t he mark 25 of a taper section fro nt face teaches the degre e of displacement angle from the fixep 1 
( start) position of prism 24 to those who do assistance ot a surgeon or dn ope i atiun, it -attaches this mark 25 in the suitable form 
for the front face of the tube taper section 20 by the desired method. Therefore, if only the angle shown by the mark 25 with the 
prism 24 attached in the distant place edge of a tube 22 rotates the taper section 20 of a tube 22. the desired direction of a field of 
view can be obtained. 

[0017] Drawing 4 defines an important parameter in the design of the Fresnel prism which shows and mentions later the optical 
path of the beam of light emitted from the lighting means of an endoscope 10. Incidence of the beam of light is carried out to the 
prism 24 in the distant place edge of a tube 22, it passes this prism 24, and is further refracted toward an operation part. The 
parameter FW shown in drawing 4 , and FA And T is the width of face of the front face of prism, the angle of the front face of 
prism, and the thickness of the whole prism, respectively. 

[0018] Drawing 5 also shows the optical path of a beam of light which passes prism again. The beam of light emitted from the 
lighting means of an endoscope 10 is refracted towards a coelome. Then, these beams of light are reflected towards prism 20 from 
the coelome wall B. And in case this beam of light passes the Fresnel prism 24, it is refracted towards the lighting means 1 3 of an 
endoscope 10. 

[0019] The "Fresnel prism" in this specification refers to the well-known optical element which connected and made the linear 
prism front face. It is well known for the industry and this Fresnel prism is "Photo- Optical Instrumentation Engineers". It is in the 
minutes No. 193 of a society (27-August 28, 1979). "Use of Fresnel lenses in optical systems : some advantages and limitations It 
has indicated well." As long as the Fresnel prism used by this invention demonstrates the same effect substantially with the 
conventional Fresnel prism again, other prism is sufficient as it. For example, the same effect can also be acquired not using a 
refraction element like the Fresnel prism but using a diffraction element. The technology concerning such diffraction is the binary 
optics (binary optics) using the principle which ********** s the pattern which has microscopic reliability in the front face of a 
diffraction element precisely. It sets and often becomes a cenual technical problem. This differs from the principle of the Fresnel 
prism which forms a precise macroscopic pattern in a refraction front face. However, the Fresnel prism and the prism by binary 
optics can be incorporated irrespective of this technical difference at an angle of a request of the beam of light which carries out 
incidence to an operation part with a desired angle and which is both reflected from here. 

[0020] Although the optical parameter of the Fresnel prism can define the thing of an ideal experientially, the thing of the 
following desirable ranges is used for it about the Fresnel prism attached in the tube 22 of the equipment 9 of this invention. 
Front width of face (FW) The angle of the front face of about 0.001 inches - :about 0.020 inch (FA): Thickness of 0 degree - 
about 65 degree of the whole (T) : About 0.015 inches - about 0.040 inches [0021] As for front width of face, for about 0.001 
inches and about 0.010 inches is good more preferably. Overall thickness has the smallest possible desirable one, although it is 
dependent on the width of face of the selected front face. A front angle is decided by which viewing angle is desired. In the most 
desirable mode, the so-called prism side (notched field) of prism is arranged to an endoscope side so that the various pieces of the 
body may not be touched in the case of an operation. Otherwise, the piece of the body produces irregular irregularity in a prism 
side, and may change the angle of refraction of the beam of light which passes an endoscope in the direction which is not 
desirable. 

[0022] If the Fresnel prism can be fabricated [ that it is transparent and ], from what optical material, it can have and it can come. 
As an example of such a material, although it does not restrict to this, there are an acrylic, styrene, a polycarbonate, etc. 
[0023] In other modes of this invention, the channel wide opened to the endoscope can also be prepared so that the small way 
implement used by the endoscopic operation can be inserted. In this case, the Fresnel prism attached in a hollow tube is equipped 
with opening which adjoins the channel of an endoscope and complements this in order to give the continuous open path for 
inserting other operation implements in a coelome. Although the field of view from slant is obtained, in the case of this mode, a 
tube cannot be rotated, and it cannot change the angle of a field of view. 

[0024] The wrap tube 22 is [ endoscope / 10 ] substantially good as for wrap length in the overall length of an endoscope. 
Moreover, like the mode of drawing 1 , if a suitable connection means is used, anchoring to an endoscope 10 will become easy. In 
this invention, there is also a mode with the comparatively short desirable tube which is put together only at the distant place edge 
of an endoscope (however, it is made the size which an endoscope sticks and can be rotated). Since the mode with this short tube 
is simple for insertion of the equipment which let the cannula of the anchoring and after that to an endoscope, or opening of the 
body pass, it also has operation that this gentleman is desirable. 

[0025] The standard polymer or the standard metallic material used for an operation implement can be used for the material of a 
tube 22. In addition, as for this material, what can be easily sterilized for example, by cobalt irradiation etc. is desirable. There is 
polyethylene as such a material. The desirable size of a tube is as follows. Length: 1 1 inches, outer-diameter:7 / 16 inches, 
bore: 13/32 inches (if it is this, it can double with a 10mm standard endoscope). 

[0026] Although explained only within several sorts of modes, if this invention is this contractor, it will be easy this invention to 
perform deformation various by within the limits of this invention until now. 
[0027] The concrete embodiment of this invention is as follows. 

1) The aforementioned prism is equipment according to claim 1 which is the configuration of a circular disk. 

2) The aforementioned circular disk is equipment of the embodiment 1 above-mentioned publication which has an equal path 
substantially in the outer diameter of the aforementioned tube. 

3) The aforementioned circular disk is equipment of the embodiment 1 above-mentioned publication which has an equal path 
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substantially in the bore of the aforementioned tube. 

4) The aforementioned prism is equipment according to claim 1 attached in the aforementioned tube by ultrasonic welding or 
adhesives. 

5) The aforementioned hollow tube is equipment according to claim 1 which is rigidity. 

6) For the angle of about 0.001 inches - about 0.020 inches and a front face, front width of face is [ the aforementioned prism / 0 
degree - about 65 degrees and the whole thickness ] equipment according to claim 1 it is [ equipment ] about 0.01 5 inches - about 
0.040 inches. 

7) The aforementioned prism is equipment of the embodiment 5 above-mentioned publication whose front width of face is about 
0.001 inches - about 0.010 inches. 

8) The aforementioned prism is equipment according to claim 1 built with the material of the grade for optics chosen from the 
group which consists of an acrylic, styrene, and a polycarbonate. 

9) The open end of the aforementioned tube is equipment according to claim 1 with which taper attachment is carried out towards 
the outside, and the mark which shows the direction of prism is given to this taper section front face. 

[0028] 

[Effect of the Invention] As explained above, according to the equipment of this invention, it can look around an operation part at 
an angle of predetermined during an endoscopic operation. Since especially the equipment of this invention can obtain this latus 
field of view, with the direction in the operation position fixed, a surgeon, can get a latus field of view in a body during an 
operation, with his reference position fixed. 


[Translation done.] 
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